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OLSLGV WKDW DUH H[WUDFWHG IURP QDWXUDO VRXUFHV KRZHYHU RWKHU VXUIDFWDQWV EDVHG RQ
SRO\SHSWLGHVFRSRO\PHUVDQGVROLGSDUWLFOHV3LFNHULQJHPXOVLRQVDUHDOVRXVHG
7KH SURFHVV E\ ZKLFK WUDGLWLRQDO DPSKLSKLOLF VXUIDFWDQWV VWDELOL]H ELSKDVLF PL[WXUHV E\
LQWHUIDFLDO DVVHPEO\ DQG WKH FRQVHTXHQW UHGXFWLRQ RI VXUIDFH WHQVLRQ LV ZHOO XQGHUVWRRG










RI WKH VHOIDVVHPEOLQJGLSKHQ\ODODQLQH ))E\ *D]LW))EDVHGQDQRVWUXFWXUHVKDYH VLQFH
EHHQVWXGLHGZLGHO\DQGKDYHEHHQGHPRQVWUDWHGWREHYHUVDWLOHPDWHULDOVVKRZLQJDUDQJHRI







)RU H[DPSOH=KDQJHW DO ILUVW GHVFULEHG VKRUW SHSWLGH VHTXHQFHV FRPSRVHGRIEORFNOLNH
VHTXHQFHV RI K\GURSKRELF DQG K\GURSKLOLF DPLQR DFLGV JLYLQJ ULVH WR GHVLJQHU SHSWLGH
VXUIDFWDQWV:H UHFHQWO\ GHPRQVWUDWHG WKDW DURPDWLFSHSWLGH DPSKLSKLOHV )PRF DQGS\UHQH
SHSWLGHVDUHDEOHWRVWDELOL]HHPXOVLRQVE\WKHIRUPDWLRQRIQDQRILEHUQHWZRUNVDWWKHRLOZDWHU
LQWHUIDFH:HGHPRQVWUDWHGWKDW WKHVHILEHUQHWZRUNVDUHDEOHWRVWDELOL]HRUJDQLFGURSOHWV
FKORURIRUPZLWKLQDQDTXHRXVVROXWLRQ IRUPHGXSRQEULHI VKDNLQJRI WKHRLOZDWHUSHSWLGH
PL[WXUHE\KDQGVKRZLQJHQKDQFHGVWDELOLW\FRPSDUHGWR6'67KHIRUPDWLRQRILQWHUIDFLDO
QDQRILEURXVQHWZRUNV UDWKHU WKDQD VXUIDFWDQWELOD\HUSURYLGHV DGLVWLQFWO\ GLIIHUHQWZD\ WR
VWDELOL]HHPXOVLRQV 
,QWKLVZRUNZHGHPRQVWUDWHKRZWKHVHOIDVVHPEOLQJDELOLW\RIXQSURWHFWHGWULSHSWLGHVFDQ
EHXWLOL]HGDW DQRLOZDWHU LQWHUIDFH WR FUHDWLQJ VWDELOL]HGHPXOVLRQVZLWKSURSHUWLHV WKDW DUH
GLFWDWHG E\ SHSWLGH VHTXHQFH 8VLQJ D FRPELQHG H[SHULPHQWDOFRPSXWDWLRQDO DSSURDFK ZH
VKRZWKDWWULSHSWLGHVDUHDEOHWRSUHGLFWDEO\VWDELOL]HHPXOVLRQVE\HLWKHUIRUPLQJFRQYHQWLRQDO






7KH FRPSXWDWLRQDO DVSHFW RI WKH ZRUN LV IRFXVHG RQ FRDUVH JUDLQ PROHFXODU G\QDPLFV
VLPXODWLRQVSULPDULO\XWLOL]LQJWKH0$57,1,FRDUVHJUDLQHGIRUFHILHOGZKLFKKDVUHFHQWO\
EHHQ GHPRQVWUDWHG WR EH XVHIXO WR PRGHO WKH PROHFXODU VHOIDVVHPEO\ RI VXSUDPROHFXODU




3URFHHGLQJ IURP WKH SUHYLRXVO\ UHSRUWHG LQLWLDO VFUHHQ RI  WULSHSWLGHV DQ H[WHQGHG
VFUHHQLQJ RI IDYRUDEO\ DJJUHJDWLQJ WULSHSWLGHV UHYHDOHG GLVWLQFW GLIIHUHQFHV LQ WKH W\SH RI
QDQRVFDOHVWUXFWXUHVWKDWZHUHIRUPHGXSRQHTXLOLEUDWLRQRIWKHV\VWHPVRYHUORQJWLPHVFDOHV
,QSDUWLFXODU LWEHFDPHFOHDU WKDW WZR W\SHVRIDJJUHJDWLRQEHKDYLRUFRXOG EHGLVWLQJXLVKHG
GHSHQGLQJ RQ SHSWLGH VHTXHQFH ± D VXEVHW RI WULSHSWLGHV IRUPHG ELOD\HU VWUXFWXUHV ZKLOH D
VHFRQG VHW IRUPHG ILEHUOLNH PRUSKRORJLHV )LJXUH  :KLOH .<: .)) DQG .<) ZHUH
SUHYLRXVO\LGHQWLILHGDVFDQGLGDWHVWKDWDUHDEOHWRIRUPILEHUV)LJXUH$WKHWZRDGGLWLRQDO
SHSWLGHV))'DQG'))ZHUHVKRZQWRVHOIDVVHPEOHLQWRELOD\HUOLNHVWUXFWXUHV)LJXUH%
LQ DTXHRXV PHGLXP RYHU  V VLPXODWLRQV VHH 6XSSRUWLQJ ,QIRUPDWLRQ IRU GHWDLOV RI WKH
FRPSXWDWLRQDOPHWKRGV:HSUHYLRXVO\UHSRUWHGWKDW.<).))DQG.):IRUPJHOVLQZDWHU
 P0 DQG QRZ REVHUYHG WKDW ))' DQG ')) IRUP IUHH IORZLQJ VROXWLRQV DW WKHVH
FRQFHQWUDWLRQV )7,5 VWXGLHV ZHUH SHUIRUPHG RQ WKHVH ILYH WULSHSWLGHV LQ '2  P0
FRQFHQWUDWLRQ WRDVVHVVK\GURJHQERQGLQJLQWHUDFWLRQV)RUWKHJHODWRUVVLJQLILFDQWFKDQJHV
ZHUH REVHUYHG LQ WKH LQIUDUHG VSHFWURVFRS\ XSRQ DJJUHJDWLRQ RI WKH SHSWLGHV LQWR
QDQRVWUXFWXUHV 3ULPDULO\ LQWHQVH ,5 SHDNV DURXQG  FP DQG  FP VKRZ VWURQJ





DQG EURDGHQLQJ RI WKLV SHDN IURP WKH VROXWLRQ VWDWH WR WKH QDQRILEURXV VWDWH LQGLFDWHV DQ
LQWURGXFWLRQRIDVDOWEULGJHEHWZHHQHLWKHUWKHFRUUHVSRQGLQJWHUPLQLRUWKHO\VLQHVLGHFKDLQ
7KLVSURSRVHVDKHDGWRWDLO LQWHUDFWLRQEHWZHHQWKH&22DQG+1 WHUPLQLRIWKHSHSWLGHV
ZLWK K\GURJHQ ERQGLQJ EHWZHHQ WKH WZR WKH VHOIDVVHPEOHG VWUXFWXUHV JLYLQJ DQ RYHUDOO
H[WHQGHGVWDEOHVWUXFWXUH'))DQG))'GRQRWVKRZGHILQHGSHDNVWKXVQRQDQRVWUXFWXUHVDUH
SUHVHQWZLWKLQWKHVDPSOH 
+DYLQJ HVWDEOLVKHG GLIIHUHQWLDO VHOIDVVHPEO\ LQ DTXHRXV PHGLD WKH ILYH WULSHSWLGHV ZHUH
VHOHFWHG IRU H[WHQGHG VLPXODWLRQV RI  V LQ D ELSKDVLF ZDWHURFWDQH VROXWLRQ XVLQJ WKH
0$57,1, FRDUVHJUDLQHG IRUFH ILHOG45 VHH )LJXUH 6 LQ WKH 6XSSRUWLQJ ,QIRUPDWLRQ 7KH
VLPXODWLRQVVKRZWKHDVVHPEO\RIWKHRUJDQLFVROYHQWDVGURSOHWVZLWKWKHSHSWLGHVDVVHPEOHG





WKH PRGHO  WULSHSWLGHV ZKLFK GRHV QRW SURYLGH VXIILFLHQW FRYHUDJH WR HQFDSVXODWH WKH
RFWDQHGURSOHW1RQHWKHOHVVWKHDELOLW\RIWKHWULSHSWLGHVWRLQWHUDFWZLWKERWKWKHRUJDQLFDQG
DTXHRXV SKDVHV LV D SRVLWLYH LQGLFDWRU IRU WKHVH PROHFXOHV WR DFW DV HPXOVLILHUV DQG WKH













FRPSOHWH H[SHULPHQWDO GHWDLOV ± )LJXUH 6 9LVXDO LQVSHFWLRQ RI WKH UHVXOWLQJ HPXOVLRQV
UHYHDOHG.<).))DQG.<:IRUPLQJPRUHVWDEOHHPXOVLRQVFRPSDUHGWR'))DQG))'7KH
RSDFLW\ RI WKH VDPSOHV )LJXUH % GLIIHUV EHWZHHQ WKH VXUIDFWDQW OLNH ))' DQG ')) DQG














SHSWLGHVZKLFKDUHDVVHPEOLQJ LQD VLPLODUPDQQHU WR WKH WUDGLWLRQDO VXUIDFWDQWPRGHOZLWK
DGGLWLRQDO ODWHUDO VWDELOL]DWLRQ WKURXJK +ERQGLQJ DVSUHYLRXVO\ VHHQ LQ1DF\O DPLQR DFLGV
VXFKDV1ODXUR\O/JOXWDPLFDFLG50 











WKH WULSHSWLGH LV VHOIDVVHPEOLQJ LQWR ILEULOV DW WKH LQWHUIDFH WR FUHDWH D QHWZRUN ZKLFK LV





ILEULO DVVHPEOLQJDW WKHZDWHURLO LQWHUIDFH)LJXUH() VKRZV WKHSUHVHQFHRI ILEULOV DW WKH
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$V WKH WHPSHUDWXUH LV LQFUHDVHG WKH HPXOVLRQ VHSDUDWHV LQWR WZR GLIIHUHQW OD\HUV 7KLV GH
HPXOVLILFDWLRQ LV REVHUYHG IRU DOO VDPSOHV DW & DSDUW IURP .<) ZKLFK UHPDLQV LQ WKH
HPXOVLILHGVWDWHDWWKLVWHPSHUDWXUH7KLVVKRZVWKDW.<)KDVDKLJKHUWROHUDQFHIRUKHDWWKDQ
WKH RWKHU VDPSOHV DQG WKDW WKHUH DUH RSSRUWXQLWLHV WR WXQH KHDW UHVLVWDQFH WKURXJK WKH
PRGLILFDWLRQRIWKHSHSWLGHVHTXHQFH$FURVVWKHUDQJHLQWHPSHUDWXUHVLWLVFOHDUWKDW'))DQG
))'GHHPXOVLI\PRUHHDVLO\ZKLFKFRUUHODWHVZLWKWKHLQLWLDOREVHUYDWLRQVWKDWWKHVHSHSWLGHV
DUH QRW VWURQJ HPXOVLILHUV .)) EHJLQV WR EUHDN GRZQ DW DSSUR[LPDWHO\ & ZLWK .<:
EUHDNLQJ GRZQ DW & VXJJHVWLQJ WKH VWUHQJWK RI WKH QDQRILEHU DVVHPEO\ LV GLUHFWO\
SURSRUWLRQDOWRWKHVWDELOLW\RIWKHHPXOVLRQ 






DGGLWLRQDO LQIRUPDWLRQ 6XEWOH GLIIHUHQFHV DUH REVHUYHG IRU .)) DOWKRXJK WKLV LV D ZHDNHU
HPXOVLILHUDQGDVVXFKLQFUHDVHVLQWKHWHPSHUDWXUHGLVUXSWVWKHPROHFXODUSDFNLQJDWDQHDUOLHU
VWDJH & )LJXUH  6XSSRUWLQJ ,QIRUPDWLRQ 6XUIDFWDQWOLNH WULSHSWLGHV ))' DQG '))
VKRZHGQRREVHUYDEOHWHPSHUDWXUHGHSHQGHQFHZKHQDQDO\]HGE\)7,57KHUHODWLYHVWDELOLW\





HPXOVLRQVWDELOL]LQJFDSDELOLW\DWERWKDPELHQW DQGHOHYDWHG WHPSHUDWXUHVJLYLQJD UDQJHRI









Supporting Information is available from the Wiley Online Library or from the author. 
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Figure 1: A) chemical structures of tripeptides tested B) schematic representation of  emulsions 
formed by differential stabilization of the water/oil interface, showing the fibrous formation 
and interfacial monolayer formation. 




Figure 2: Computational time coarse for the three different types of assemblies. i) Initial frame 
ȝV ii) mid-pointaȝV and iii) final frame ȝV for A) cationic peptides B) anionic 
peptides and C) biphasic systems 




Figure 3: A) images of the aqueous phase of all 5 tripeptides. B) images of  the oil/water 
emulsions of all 5 tripeptides. C) FTIR of the aqueous tripeptide samples. D) FTIR of the 
emulsion tripeptide samples. 
 




Figure 4: Fluoresence micropscopy of KYW stained with A) Sudan II B) Thioflavin T C) Sudan 
II staining of DFF D) overlay of sudan II and Thioflavin T staining. E) TEM images of KYF 
showing fibril formation at the water/oil interface F) higher magnification of droplet 




Figure 5: Temperature effects on physical appearance of peptide emulsions at increasing 
temperature 
 
